Novel chromaffin granule serpins, endopin 1 and endopin 2: endogenous protease inhibitors with distinct target protease specificities.
Endopin 1 and endopin 2 represent two novel serpin protease inhibitors localized within chromaffin granules, secretory vesicles of adrenomedullary chromaffin cells that represent a model neuroendocrine cell for synthesis and secretion of peptide neurotransmitters. This chapter describes the molecular features of the primary sequences of endopin 1 and endopin 2 that provided prediction of their distinct target protease specificities. Endopin 1 inhibits trypsin that cleaves at basic residues. In contrast, endopin 2 possesses cross-class inhibition of papain and elastase that represent cysteine and serine proteases, respectively. Cell biological studies indicate that endopin 1 and endopin 2 are localized within chromaffin granules. These results implicate endopin 1 inhibition in vivo of trypsin-like proteases in secretory vesicles, and endopin 2 inhibition of papain- or elastase-like proteases. Indeed, endopin 2 inhibits the endogenous cysteine protease PTP (prohormone thiol protease), present in chromaffin granules, that participates in the proteolytic processing of proenkephalin. These findings indicate the presence of endogenous endopin 1 and endopin 2 in secretory vesicle function.